The ability of the pilot to hold airspeed was decreased because of the excursions in rates of climb. These problems warranted ratings of CH = 5-7 (levels 2-3).
Inertially Derived Vertical Speed
Flying the maneuver using the inertial derived vertical speed for feedback made achieving desired performance relatively easy. The desired rate of climb was easy to 
Pilot Display of Vertical Speed
This section presents insight on the pilot display of venical speed necessary for typical maneuvering in highspeed flight. As was mentioned earlier, the vertical plane altitude change maneuver was flown using two types of vertical speed indicators as feedback to the pilot: a pressure-driven one (IVSI) and an inertially derived one. It is clear from observing the maneuver flown with the IVSI that the pilot was unable to establish the correct rate of climb (1000 ft/min). Instead, the pilot overshot rate of climb by a factor of 3 and then overcompensated to 500 ft/min. By reducing the rate of climb to 500 ft/min, the pilot was able to hit the target altitude within the desired performance of 100 ft. The pilot comment on this maneuver was "rate of climb [is] all over the place.
Could not keep rate of climb anywhere near where I wanted it." The corresponding pilot rating was CH = 5.
The difficulty in performing the maneuver derived from the lags in the pressure-driven IVSI. The static pressure decreases which are associated with high altitude make changes in altitude difficult to measure. Thus, the pilot tends to overdrive rate of climb. Figure 4 shows the relative amounts of lag contributed by the IVSI and the flightpath response lag, l/T02, as a function of altitude. 2 At an altitude of 70,000 ft, nearly 12 sec of lag is present, one-half of which is caused by the IVSI. One pilot concluded that the "vertical velocity indication has a very long lag, and the pilot cannot use it as a feedback variable."
In contrast, the ability of the pilot to establish the 1000 ft/min rate of climb was greatly improved when the maneuver was flown with the inertially derived vertical speed ( fig. 3) . Although the pilot misjudged the target altitude by 500 ft, he was able to establish the desired altitude precisely. Pilot comments indicated that this maneuver was "to some extent a nonevent. You establish the 1000 ft/min and then sort of nod off. You establish a new trim and then be alert enough to see when you want to start to level off. I held 75,500 right on at the level off. This is easy to do." The pilot rating for this maneuver was much improved also, CH = 3 (level 1 This criterion places limits on the bandwidth frequency as a function of the time delay, which is estimated from the phase at twice the phase crossover frequency:
( speeds, so the overshoot characteristics are not a factor in pilot opinion.
1.
The NeaYSmith analysis can also be used to illustrate the affect of the location of the inertial vertical speed measurement. Figure 12 shows the results for the inertial system in its present location near the cockpit and at the center of gravity. The cockpit location data provide lead due to the pitch acceleration, thereby reducing the amount of lead required by the pilot. The cockpit location data also reduce the sensitivity of the response for increased demands of the task.
Conclusions
Pilot comments and ratings of the SR-71 aircraft flown and ratings with some of the classical handling qualities criteria for transport aircraft provided information on the usefulness of these criteria and insight into supersonic flying qualities issues. A second research study has recently been completed which again addressed supersonic flying qualities issues through evaluations of the SR-71 in flight at Mach 3. Additional insight into supersonic flying qualities issues was obtained through pilot ratings and comments. These ratings were compared with existing military specifications and proposed criteria for the High Speed Civil Transport. This paper investigates the disparity between pilot comments and the Neal/Smith criteria through a modification of the technique using vertical speed at the pilot station. The paper specifically addresses the pilot ability to control flightpath and pitch attitude in supersonic flight and pilot displays typical of supersonic maneuvering.
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